Rat colonic antioxidant status: interaction of dietary fats with 1,2-dimethylhydrazine challenge.
The polyunsaturated fatty acid composition of dietary fat has been associated with increased oxidant stress in tissues. We previously showed that antioxidant mechanisms in colon mucosa are affected by dietary fat. In this study, the colonic antioxidant response to treatment with the colon-specific carcinogen 1,2-dimethylhydrazine (DMH) was determined. Sprague-Dawley rats were fed one of four AIN-76A-based diets with varied fat content. The basal diet contained 5% corn oil, the menhaden oil diet contained 19% menhaden oil and 1% corn oil, the corn oil diet contained 20% corn oil and the beef tallow diet contained 19% beef tallow and 1% corn oil. Animals were given one or two intraperitoneal injections of either DMH (20 mg/kg) or 1 mmol/L EDTA. Homogenates of colon mucosa were assayed to determine activity of catalase, glutathione peroxidase, total superoxide dismutase, manganese superoxide dismutase, glutathione reductase and glutathione-S-transferase, as well as total glutathione concentration, thiobarbituric acid-reacting substances and nuclear aberrations. Total glutathione concentration was greater in rats fed all diets following two injections of DMH, whereas glutathione reductase activity remained unchanged relative to controls. Lipid peroxidation was highest in the group fed menhaden oil; nuclear aberrations were greatest in the corn oil-fed group. In conclusion, both type and amount of dietary fat modified the response of colon tissue to genotoxic challenge, but none of the diets seemed more protective than the others.